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(57) ABSTRACT

A split nng restraint device having dual pipe size capability
for securing the connection between adjacent pipes in water
piping systems to prevent leakage or failure of the pipe con-
nection. The restraint device comprises an interlocking,
stepped jo1ning nterface that can be assembled in one orien-
tation to {it a pipe having a first outside diameter and
assembled 1n another orientation to fit a pipe having a second
outside diameter. The restraint device can be used without
modification on pipes having different outside diameters. The
restraint device can be installed more rapidly than current
state-ol-the art split ring restraint devices.

7 Claims, 7 Drawing Sheets
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SPLIT JOINT RESTRAINT DEVICE WITH
DUAL PIPE SIZE CAPABILITY

CROSS REFERENCE TO RELATED PATENT
APPLICATION

The present application claims priority to U.S. Provisional
Patent Application No. 61/054,264, filed May 19, 2008, the

disclosure of which 1s incorporated herein by reference.

FIELD OF THE INVENTION

The present invention 1s directed to water piping systems,
and more particularly, to devices for securing the connection
between adjacent pipes 1n water piping systems to prevent
leakage or failure of the pipe connection.

BACKGROUND OF THE INVENTION

Piping systems used 1n the water works industry are subject
to axial thrust forces that are developed whenever there 1s a
change 1n the direction of flow. It 1s necessary to have a means
of resisting the thrust forces, or the piping system may sepa-
rate and leak at the joined connections. Concrete “thrust
blocks™ were the primary method of resisting thrust forces for
much of the twentieth century. In the 1960s, the concept of a
mechanical device to provide thrust restraint was developed.
There are currently several different mechanical methods and
devices for providing thrust restraint. Some of these devices
provide thrust restraint and may also be used to compress a
gasket to seal the piping system. Most of these devices have a
circular array of gripping components, oiten referred to as
wedges or segments, that work together with a ring, or gland,
to provide uniform thrust restraint. The gland joins the grip-
ping components and also compresses a gasket.

Another class of device provides only thrust restraint. One
of the earliest devices developed only for thrust restraint and
intended for use on polyvinyl chloride (PVC) pipe 1s a metal-
lic ring that has serrations (a thread profile) on the surface that
contacts the pipe outside diameter (OD). The ring 1s typically
split 1nto two (or more) equal sections. The ring 1s then
assembled on the outside surface of the pipe and clamped
together to assure the serrations penetrate 1nto the outer sur-
face of the pipe. The penetration of the serrations into the
outer surface of the pipe prevents movement of the ring. The
ring 1n combination with another similar restraint, or a non-
serrated ring that rests on a pipe bell, connected across a joint
by rods can be used to prevent joint separation.

There are two prevalent series of PVC pipe used 1n the
water works 1industry. The first series has ODs that are cast-
iron-pipe-equivalent (CI) and the second series has ODs that
match steel-pipe-equivalent (IPS) dimensions. The ODs on
4-12" nominal PVC distribution pipe differ by 0.27" (6"
nominal) to 0.45" (12" nominal). Typically a split rning type
restraint must be designed to {it one pipe series as the inner
diameter (ID) of the ring 1s sized to allow a certain amount of
interference with the OD of the pipe. It 1s also typical (espe-
cially on CI sized pipe) for the split rings to mate up fully on
installation, often referred to as “pad-to-pad”, as an 1n 1ndi-
cator that the ring 1s properly installed.

SUMMARY OF THE INVENTION

The present invention 1s a split ring restraint device having,
dual pipe size capability for securing the connection between
adjacent pipes 1n water piping systems to prevent leakage or
tailure of the pipe connection. The restraint device comprises
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an 1nterlocking, stepped joining interface that can be
assembled 1n one orientation to fit a pipe having a first outside
diameter and assembled in another orientation to fit a pipe
having a second outside diameter. The restraint device can be
used without modification on pipes having different outside
diameters. The restraint device can be 1nstalled more rapidly
than current state-of-the art split ring restraint devices.

In the preferred embodiments, the present invention com-
prises a split, serrated ring for attachment on a pipe section to
provide axial thrust restraint to forces typical of a pressurized
piping system. The ring preferably comprises two arcuate
sections, each having an inner serrated surface. The first arcu-
ate section has a first mating member having a recessed por-
tion and a slotted opening therethrough, and a second mating
member having a tlanged portion and a slotted opening there-
through. The slotted openings facilitate rapid installation. The
second arcuate section has a first mating member having a
recessed portion and an opening therethrough, and a second
mating member having a flanged portion and an opening
therethrough. The ring has two configurations that depend on
the relative orientation of its sections. In the first configura-
tion, the interfaces between the recessed portions and flanged
portions are configured so that the flanged portion of the first
section {its within the recessed portion of the second section
and the tflanged portion of the second section {its within the
recessed portion of the first section, thus providing a reduced
inner diameter of the ring to result 1n suificient penetration of
the serrations into a smaller outside diameter pipe. In the
second configuration, the interfaces between the recessed
portions and flanged portions are configured so that the
flanged portion of the first section engages the tlanged portion
of the second section and the recessed portion of the first
section engages the recessed portion of the second section,
thus providing an expanded inner diameter of the ring to
result 1n suflicient penetration of the serrations 1nto a larger
outside diameter pipe.

These and other features of the invention will become
apparent from the following detailed description of the mnven-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an 1sometric view of the present mvention
assembled 1n tandem on a cast-iron-pipe-equivalent sized
pipe joint section with connecting rods.

FIG. 2 shows an 1sometric view of the present mnvention
assembled with a backup ring and connecting rods on a steel-
pipe-equivalent sized pipe joint section.

FIG. 3 shows an 1sometric view of the present mvention
assembled with a mechanical joint gland to a mechanical joint
receiver with connecting rods.

FIG. 4 shows a front elevational view of the present inven-
tion as intended for steel-pipe-equivalent outside diameter
pipe.

FIG. 5 shows a front elevational view of the present inven-
tion as intended for cast-iron-pipe-equivalent outside diam-
eter pipe.

FIG. 6 shows an 1sometric view of a top half section and a
bottom half section of the present invention.

FIG. 7 shows an 1sometric view of a top half section and a
bottom half section of an alternate embodiment of the present
ivention.

DETAILED DESCRIPTION OF THE INVENTION

The present mvention 1s an improved split ring restraint
that comprises an interlocking, stepped joining interface that
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can be assembled 1n one orientation to fit steel-pipe-equiva-
lent (IPS) outside diameter (OD) pipe and assembled 1n
another orientation to fit cast-iron-pipe-equivalent (CI) out-
side diameter (OD) pipe. The restraint can be used without
modification on steel-pipe-equivalent outside diameter or
cast-1ron-pipe-equivalent outside diameter pipe. The restraint
can be 1nstalled more rapidly than the current state-oi-the art
split ring restraints.

In the preferred embodiments illustrated in FIGS. 1-6, the
present invention 1s preferably a split, serrated ring 10 for
attachment on a pipe section 30 to provide axial thrust
restraint to forces typical of a pressurized piping system. The
ring 10 preferably comprises two arcuate sections 11, 21,
cach having an inner serrated surface 12, 22. The arcuate
sections 11, 21 can be symmetrical or non-symmetrical. The
first arcuate section 11 has a channel 13 therethrough, a first
mating member 14 having a recessed portion 135 and a slotted
opening 16 therethrough, and a second mating member 17
having a flanged portion 18 and a slotted opening 19 there-
through. The second arcuate section 21 has a channel 23
therethrough, a first mating member 24 having a recessed
portion 25 and an opening 26 therethrough, and a second
mating member 27 having a flanged portion 28 and an open-
ing 29 therethrough. The slotted openings 16, 19 facilitate
rapid installation. The pipe section 30 comprises a first pipe
31 connected to a second pipe 32 at a pipe joint 33.

In use, the rng 10 1s assembled onto the first pipe 31 and
suificient torque 1s applied to clamping bolts 35 to allow the
serrated surfaces 12, 22 to penetrate the surface of the first
pipe 31. In the embodiment shown 1n FIG. 1, a second 1den-
tical splitring 10 1s assembled onto the second pipe 32 and the
two split rings 10 are attached to each other with connecting
rods 37, thus securing the pipe joint 33. In the embodiment
shown 1n FIG. 2, a back-up ring 40 1s assembled onto the
second pipe 32 and the two rings 10, 40 are attached to each
other with connecting rods 37, thus securing the pipe joint 33.
In the embodiment shown in FIG. 3, the ring 10 1s attached to
a mechanical joint (MJ) recerver 50 with connecting rods 37
and tee-head bolts 39, thus securing the pipe joint 33. In all the
embodiments, the ring 10 1s firmly aifixed to the first pipe 31
and will prevent the separation of the pipe joint 33.

The ring 10 has two configurations that depend on the
relative orientation of its sections 11, 21. In the first configu-
ration, illustrated 1n FIGS. 2 and 4, the interfaces A between
the recessed portions 15, 25 and flanged portions 18, 28 are
configured so that the flanged portion 18 of the first section 11
fits within the recessed portion 25 of the second section 21
and the flanged portion 28 of the second section 21 {its within
the recessed portion 15 of the first section 11, thus providing,
a reduced mner diameter of the ring to result in suificient
penetration of the serrations 12, 22 1nto the steel-pipe-equiva-
lent outside diameter pipe. In the second configuration, 1llus-
trated 1n FIGS. 1, 3 and 5, the interfaces A between the
recessed portions 15, 25 and flanged portions 18, 28 are
configured so that the flanged portion 18 of the first section 11
engages the flanged portion 28 of the second section 21 and
the recessed portion 135 of the first section 11 engages the
recessed portion 25 of the second section 21, thus providing
an expanded 1mner diameter of the ring to result 1n suilficient
penetration of the serrations 12, 22 into the cast-iron-pipe-
equivalent outside diameter pipe.

In an alternate embodiment shown in FIG. 7, the invention
comprises a split, serrated ring 60 having two arcuate sections
61, 71, each having an inner serrated surface 62, 72. The first
arcuate section 61 has a channel 63 therethrough, a first
mating member 64 having a recessed portion 635 and an open-
ing 66 therethrough, and a second mating member 67 having
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a flanged portion 68 and an opening 69 therethrough. The
second arcuate section 71 has a channel 73 therethrough, a
first mating member 74 having a recessed portion 75 and a
slotted opening 76 therethrough, and a second mating mem-
ber 77 having a tflanged portion 78 and a slotted opening 79
therethrough. The ring 60 of FIG. 7 can be configured about
a pipe joint as described above.

While the invention has been shown and described in some
detail with reference to specific exemplary embodiments,
there 1s no intention that the invention be limited to such
detail. On the contrary, the mvention 1s imtended to include
any alternative or equivalent embodiments that fall within the
spirit and scope of the mvention as described herein.

The mvention claimed 1s:

1. A split ring for securing a pipe joint from separation due
to axial thrust, comprising;:

a. a first arcuate member having a channel for receiving a
first connecting member therethrough, a first mating
member having a recessed portion and an opening for
receiving a first fastener therethrough, a second mating
member having a flanged portion and an opening for
receiving a second fastener therethrough, and a serrated
inner surface for directly engaging a pipe surface; and

b. a second arcuate member having a channel for receiving
a second connecting member therethrough, a first mat-
ing member having a recessed portion and an opening,
for recetving a fastener therethrough, a second mating,
member having a flanged portion and an opening for
receiving a fastener therethrough, and a serrated inner
surface for directly engaging a pipe surface;

c. wherein said split ring 1s operable to directly and
securely engage a pipe surface having a first outer diam-
cter when said split ring 1s assembled 1n a first configu-
ration wherein said flanged portion of said first mating
member {its within said recessed portion of said second
mating member and said flanged portion of said second
mating member fits within said recessed portion of said
first mating member; and

d. wherein said split ring 1s further operable to directly and
securely engage a pipe surface having a second outer
diameter when said split ring 1s assembled 1n a second
configuration wherein said tlanged portion of said first
mating member engages said tlanged portion of said
second mating member and said recessed portion of said
first mating member engages said recessed portion of
said second mating member.

2. A split ring according to claim 1, wherein said openings
through said first arcuate member are slotted to facilitate rapid
assembly of said split ring.

3. A secured pipe joint assembly, comprising:

a. a pipe assembly comprising a first pipe having a first end,
a second pipe having a second end, and a joint wherein
said first end of said first pipe engages said second end of
said second pipe;

b. a first ring atfixed around said first pipe, wherein said first
ring comprises a first arcuate member having a channel
for recerving a connecting member therethrough, a first
mating member having a recessed portion and an open-
ing for receiving a fastener therethrough, a second mat-
ing member having a flanged portion and an opening for
receiving a fastener therethrough, and a serrated inner
surface for directly engaging a pipe surface, and a sec-
ond arcuate member having a channel for receving a
connecting member therethrough, a first mating member
having a recessed portion and an opening for recerving a
fastener therethrough, a second mating member having a
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flanged portion and an opening for receiving a fastener
therethrough, and a serrated inner surface for directly
engaging a pipe surface;

c. a plurality of fasteners securing said first arcuate member
to said second arcuate member:;

d. a second ring affixed around said second pipe, wherein
said second ring comprises at least two channels for
receiving connecting members therethrough; and

¢. a plurality of connecting members securing said firstring,
to said second ring and thereby securing said pipe joint
from separation due to axial thrust;

f. wherein said first ring 1s operable to directly and securely
engage an outer surface of said first pipe having a first
outer diameter when said first ring 1s assembled 1n a first
configuration wherein said tlanged portion of said first
mating member fits within said recessed portion of said
second mating member and said flanged portion of said
second mating member {its within said recessed portion
of said first mating member; and

g. wherein said first ring 1s further operable to directly and
securely engage an outer surface of said first pipe having
a second outer diameter when said first ring 1s assembled
in a second configuration wherein said flanged portion
of said first mating member engages said flanged portion
of said second mating member and said recessed portion
of said first mating member engages said recessed por-
tion of said second mating member.

4. An assembly according to claim 3, wherein said open-
ings through said first arcuate member are slotted to facilitate
rapid assembly of said first ring.

5. A method for securing a pipe joint between a first pipe

and a second pipe, comprising the steps of:
a. allixing a first ring around said first pipe, wherein said

first ring comprises a first arcuate member having a
channel for recerving a first connecting member there-
through, a first mating member having a recessed por-
tion and an opening for receving a first fastener there-
through, and a second mating member having a tflanged
portion and an opening for receving a second fastener
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therethrough, and a second arcuate member having a
channel for receiving a second connecting member
therethrough, a first mating member having a recessed
portion and an opening for receiving a fastener there-
through, and a second mating member having a flanged
portion and an opening for receiving a fastener there-

through;

b. aflixing a second ring around said second pipe, wherein

said second ring comprises at least two channels for
receiving said first connecting member and said second
connecting member therethrough; and

c. securing said first ring to said second ring with said first

connecting member and said second connecting mem-
ber and thereby securing said pipe joint from separation
due to axial thrust;

d. wherein said first ring 1s operable to securely engage an

outer surface of said first pipe having a first outer diam-
cter when said first ring 1s assembled 1n a first configu-
ration wherein said flanged portion of said first mating
member {its within said recessed portion of said second
mating member and said flanged portion of said second
mating member fits within said recessed portion of said
first mating member; and

. wherein said first ring 1s further operable to securely

engage an outer surface of said first pipe having a second
outer diameter when said first ring 1s assembled 1n a
second configuration wherein said flanged portion of
said first mating member engages said tlanged portion of
said second mating member and said recessed portion of
said first mating member engages said recessed portion
of said second mating member.

6. A method according to claim 5, wherein said first arcuate
member and said second arcuate member each have a serrated
inner surface.

7. A method according to claim 3, wherein said openings
through said first arcuate member are slotted to facilitate rapid
assembly of said first ring.
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